The role of sympathetic-adrenergic activity in the regulation of acid-base homeostasis and renal sodium excretion under acute physical stress in type-I diabetic children (IDDM).
To evaluate the ability of stress response, plasma and urinary catecholamine concentrations, urinary electrolytes and acid-base status were measured in IDDM children (Group I: newly diagnoses 2-4 weeks, n = 7; Group II: duration 5-7 yr, n = 9; Group III: duration 10-13 yr, n = 12). The data were compared to healthy controls, n = 7, (mean +/- SD). Physical stress was induced by 2 W/kg/10 min bicycle ergometer. IDDM children exhibited metabolic acidosis under stress (pH: Group I = 7.24 +/- 0.08; Group II = 7.25 +/- 0.05; Group III = 7.19 +/- 0.03 vs C = 7.36 +/- 0.02). Stress induced an increase in the concentration of plasma norepinephrine (PNE in each group, the most pronounced elevation was seen in Group I (19.36 +/- 8.8 nmol/I vs C = 8.3 +/- 3.2, p < 0.2). Baseline PNE level showed a significant decrease with the duration of IDDM. Excretion of urinary NE (UNE) also increased under stress, however, the highest levels were measured in Group III (580 +/- 209 pmol/min/l. 73m2 vs 290 +/- 124 in Group I, p < .01). Baseline urinary dopamine (UDA) excretions were similar in each group. Stress caused an elevation in UDA only in C (2.05 +/- 1.8 vs 4.59 +/- 2.9 pmol/min.l. 73m2). The ratio of baseline UNE/UDA was similar in Groups I, II and C, but higher in Group III. Stress induced a shift towards NE excretion only in diabetic children which was most pronounced in children having IDDM more than 10 years. Stress did not affect urine output in Groups I. and II., but a decrease was observed in Group III (1.1 +/- 0.3 vs 0.7 +/- 0.3 ml/min.1.73 m2, p < .007). Urinary sodium excretion also decreased in Group III after physical loading (130 +/- 47 vs 66 +/- 33 umol/min/1.73 m2). The data show, that physical stress induces a severe lactic acidosis in IDDM. In spite of the decreased systemic sympathetic activity, the renal catecholamine response showed a shift towards vasoconstriction, sodium and fluid retention under physical stress in IDDM. These changes correlate with the duration of the underlying disease.